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abstract
Introduction: Individuals exposed to certain types of images, based on their personality 
features, experience different emotional states and physiological responses. The present 
study addressed the effects of stressful and pleasant stimuli on blood pressure and heart 
rate in male patients with coronary problems and healthy males based on sensation 
seeking levels.
Methods: One hundred and seventy eight male patients with coronary artery diseases 
referred to Madani Heart Hospital, Tabriz, Iran; and 185 healthy male subjects 
completed the Sensation Seeking Scale-form V (SSS-V). After obtaining acceptable 
scores, 100 patients and 100 healthy males were classified in four groups: high sensation 
seeker patients, low sensation seeker patients, high sensation seeker healthy subjects, 
and low sensation seeker healthy subjects (each group with 50 samples aged 30-49). 
First, blood pressures and heart rates were recorded before stimulus induction. Then, 
the participants were exposed to stressor pictures. After 15 minutes of relaxation, and 
a cognitive task, the participants were exposed to pleasant pictures. The blood pressure 
and heart rate were recorded after presenting the two stimuli.
Results: High sensation seeker patients achieved lower scores in diastolic blood pressure 
in comparison with low sensation seeker patients after presenting the stressful stimulus, 
and healthy high sensation seekers achieved lower scores in systolic blood pressure in 
comparison with healthy low sensation seekers presented with pleasant stimulus.
Conclusions: Low sensation seeker patients experienced negative emotions more 
than high sensation seeker patients. Therefore, the role of induced mood states may be 
important in relation to physical health.
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Coronary Artery Disease (CAD) is a group of diseases in-
cluding stable angina pectoris, unstable angina pectoris, myo-
cardial infarction, and sudden cardiac death [1]. It is within 
the group of cardiovascular diseases, from which this is the 
most frequent [2]. There are several known risk factors asso-
ciated with CAD, such as family history of premature CAD, 
hypertension, physical inactivity and diabetes mellitus. Based 
on estimates, up to 50% of new CADs cannot be explained on 
the basis of standard risk factors, which shows a wide range 
of CAD risk factors [3]. CAD affected 110 million people 
and resulted in 8.9 million deaths in 2015, which is 15.9% of 
all deaths; it is the most common cause of death global [4, 
5]. The risk of death from CAD for a given age has reduced 
between 1980 and 2010, particularly in developed countries 
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[6]. Between 1990 and 2010, the number of patients with 
CAD during a given age also decreased [7]. In 2010 in the 
United States, almost 20% of those over 65 had CAD, while 
it was present in 7% of those 45 to 64, and 1.3% of those 18 
to 45 years old [8]. In personality psychology, people can 
be classified into certain types based on the configuration of 
their personal characteristics [9]. Studies have suggested that 
different personality types are associated with cardiovascular 
outcomes [10]. These studies found that different personali-
ty aspects can influence cardiovascular responses, since expe-
rience and emotion regulation are associated with cardiovas-
cular function and personality dimensions are closely related 
to emotions [11]. There are several negative emotions such 
as depression, anxiety and anger which are associated with 
increased mortality [12-14]. Sensation seeking is a mood and 
personality variable with a biological basis that reflects indi-
vidual differences in arousal levels. Sensation seeking is based 
on the ability to excite. Sensation seekers prefer regular brain 
stimulation, get tired of doing the same thing and are always 
looking to increase their motivation through stimulating ex-
periences. Low sensation seekers prefer less brain stimulation 
and tolerate routine work relatively well [15]. Stress is one of 
the most common etiological factors in certain diseases such 
as CAD which is the leading cause of death associated with an 
inappropriate response to stress [16]. Individuals have differ-
ent levels of vulnerability to stress which varies from time to 
time and among different individuals. This variation is caused 
by physiological and psychosocial differences between peo-
ple [17]. The role that positive emotions play in coping with 
stress has prompted researchers to investigate this topic. It is 
possible that positive emotions occur in stressful situations 
alongside negative emotions [18]. The aim of the present 
study was to investigate the relationship of sensation seeking 
levels with cardiovascular responses to emotional images.
METHODS
This study was approved by the scientific committee of Psy-
chology Department at the University of Tabriz. The study 
population included male patients with CAD who visited 
Madani Heart Hospital of Tabriz, Iran; a control group of 
healthy males aged 30-49 years was also selected. CAD was 
defined as a history of myocardial infarction, or at least 50% 
stenosis of one or more major epicardial coronary arteries by 
invasive coronary angiography. The study samples consisted 
of 178 male patients with CAD and a control group of 185 
healthy males. First of all, the Zuckerman Sensation Seeking 
Scale Form V (SSS-V) was performed on subjects. All the par-
ticipants were informed of study objectives and explanations 
were given about the questions and that they could withdraw 
at any time they wish. In cases where the subjects were not 
able to understand the concepts, the researcher clarified with 
more information. Patients with arrhythmias were excluded 
from the study. After completing the scale, 100 male patients 
(50 high sensation seekers and 50 low sensation seekers), as 
well as 100 healthy men (50 high sensation seekers and 50 
low sensation seekers) were selected from the subjects who 
had earned higher scores than others matching in terms of 
demographic parameters. Before stimulus presentation, 
blood pressures and heart rates of the subjects were recorded 
and then the subjects were exposed to stressor images includ-
ing 13 pictures of war crimes, which were presented by laptop 
in the form of slides, each for 14 seconds (3 minutes in total). 
At the end of the slideshow, the subjects’ blood pressures and 
heart rates were measured by a digital arm sphygmomanome-
ter. During a rest period of 15 minutes, the subjects complet-
ed a cognitive task (subtracting in 7’s from 100) to neutralize 
the previous stimulus. Then, the subjects were exposed to 
pleasant images including 13 pictures of children under one 
year of age. Each slide was presented for 14 seconds (3 min-
utes in total) and then the subjects’ blood pressures and heart 
rates were rechecked. All the pictures were selected from 
Google Images and approved by three psychology professors. 
Upon completion of the experiment, the results from the 
sphygmomanometer (blood pressure and heart rate) were re-
corded. In the present research, data were analyzed using de-
scriptive statistics as well as independent samples t-test and 
Multivariate Analysis of Covariance (MANCOVA). Before 
analyzing the data, Kolmogorov–Smirnov test was used to 
test the normality distribution of the variables. BOX test was 
used to verify equality of covariance parameters assumption. 
In addition, Levene’s test was used to examine assumption of 
equality of groups’ co-variances (P > 0.05). P value of < 0.05 
was considered significant.


















Patients SBP 132.14 ± 3.35 134.76 ± 2.60 127.20 ± 5.12 143.14 ± 2.65 140.96 ± 14.03 137.08 ± 2.55
DBP 98 ± 2.71 93.20 ± 3.58 90.96 ± 2.67 95.22 ± 3.42 96.80 ± 2.24 93.20 ± 3.10
HR Healthy subjects 79.28 ± 3.28 81.40 ± 2.72 78.88 ± 3.63 78.64 ± 2.40 81.40 ± 2.20 81.80 ± 4.87
SBP 112.06 ± 4.36 118.78 ± 4.22 107.56 ± 4.28 127.12 ± 4.47 126.40 ± 3.16 128.62 ± 2.97
DBP 76.70 ± 2.45 75.60 ± 3.69 75.16 ± 3.31 77.64 ± 4.43 81.28 ± 3.09 78.90 ± 3.46
HR 78 ± 3.75 78.60 ± 2.35 77.84 ± 4.27 79.34 ± 3.97 79.14 ± 3.25 77.92 ± 2.60
Values are presented as  mean ± SD.
SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure; HR: Heart Rate
High Level Sensation Seeking Patients (N = 50); Low Level Sensation Seeking Patients (N = 50); High level Sensation Seeking Healthy 
Subjects (N = 50); Low Level Sensation Seeking Healthy Subjects (N = 50)
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Table 2: Paired Comparison of Mean Difference between Variations in SBP, DBP, and HR of Groups before and after Exposure to Each 
Stimulation
Patients High sensation seekers versus low 
sensation seekers
Healthy subjects High sensation seekers versus 
low sensation seekers
Changes in dependent 
variable
Mean difference Std� Error P-Value Mean difference Std� Error P-Value
after stressful stimuli SBP -5.463 4.451 0.221 -5.031 7.621 0.510
DBP -10.228 1.330 0.001 -1.249 2.277 0.584
HR after pleasant stimuli -0.359 1.358 0.792 -3.460 2.326 0.139
SBP -1.235 2.189 0.573 -19.728 3.748 0.001
DBP -2.609 1.630 0.111 -2.613 2.792 0.350
HR -1.808 2.114 0.393 5.083 3.620 0.162
SBP: Systolic Blood Pressure; DBP: Diastolic Blood Pressure; HR: Heart Rate
RESulTS
Table 1 shows the descriptive statistics of the participating 
groups. Both in pretest and posttest, the patients’ levels of 
systolic and diastolic blood pressure were higher than the 
control group (P < 0.001). In addition, levels of systolic 
blood pressure of the low sensation seekers were higher than 
the high sensation seekers. The regression slope also showed 
that there was no significant interaction between the groups 
and pretest scores in either systolic and diastolic blood pres-
sure or heart rate. In other words, the regression slopes were 
homogeneous and the assumptions of the regression slopes 
were met.
Table 2 shows the comparison of mean differences between 
the variations of four groups before and after stimulations, 
in which the diastolic blood pressure of the high sensation 
seeker patients reduced significantly more in comparison 
with the low sensation seekers (P < 0.001). Furthermore, the 
systolic blood pressure of the healthy high sensation seeker 
group reduced significantly more after the presentation of the 
pleasant stimulus (P < 0.001), but there was no significant 
difference in the other cases.
DISCuSSION
The results of this study indicated that high sensation seeker 
patients showed a greater reduction in diastolic blood pres-
sure compared with low sensation seeker patients following 
response to stressor images. In addition, the results showed 
that the healthy high sensation seeker group showed more re-
duction in systolic blood pressure compared with the healthy 
low sensation seekers when presented with a pleasant imag-
es. Eysenck, in his biological theory about personality, used 
excitation and inhibition terms which were first introduced 
by Pavlov. In his theory, Eysenck discusses about introver-
sion-extraversion and neuroticism dimensions. According 
to Eysenck, the introverts’ nervous system is naturally prone 
to stimulation and the nervous system of extroverts is nat-
urally inclined to inhibition [19]. Gurrera (1990) and Fur-
nham (1984) showed that there was a significant positive 
relationship between sensation seeking and extraversion [20, 
21]. Eysenck (1986) also believed that sensation seeking was 
one of the features which described extraversion [22]. Zuck-
erman (1994) found that the sensation seeking dimension, 
like the extraversion dimension, was based on the ability to 
become aroused. To understand how the extraversion and 
high sensation seeking continuums are related to arousal, 
we should keep in mind that innate genetic differences can 
cause people to differ from each other in their Ascending Re-
ticular Activating Systems (ARAS). The ARAS of the brain 
structure is responsible for brain arousal in response to an 
external stimulus. Introverted and low sensation seekers are 
characterized by ARAS sensitivity to low levels of stimula-
tion and intolerance of high ARAS stimulation that acts to 
reduce external stimulus by low sensation seekers [23]. As 
a result, low sensation seekers exhibit phobic reactions to-
ward perilous excitation sources such as snakes, altitudes and 
darkness [24]. Eysenck demonstrated that extraverts with a 
lack of ARAS sensitivity act with high sensation seeking in 
order to increase external stimuli and to reach optimal lev-
els of arousal with a relatively high level of stimulation, and 
hence seek out intense stimulation [23]. For example, they 
prefer stimulation which causes abrupt bias responses and 
those which cause a loss of 5 to 10 seconds of heart rate and 
muscle tension, such as the physiological impact to the auto-
nomic nervous system when exposed to a new stimuli that 
is complex or important from a personal point of view [25]. 
The interest of high sensation seekers towards those stimuli 
which cause biased reactions, help us to understand why they 
seek and prefer activities such as motorcycle riding, para-
chute jumping and speed [22]. Zuckerman in his surveys also 
proposed the hypothesis of hormonal impact on human sen-
sation seekers [26]. The study on hormonal activities such 
as cortisol showed that this hormone is negatively correlated 
with high sensation seeking. In other words, the amount of 
these hormones in individuals with high sensation seeking is 
lower and the decrease in cortisol levels is a good explanation 
for determining why high sensation seekers suffer less from 
stress [23]. There is an evidence that extroverted people in a 
positive mood state had a greater reduction in systolic blood 
pressure than in a negative mood [27]. However, inconsis-
tent with the current findings, Zuckerman and Russo (1992) 
showed that the blood pressures of extroverted and high sen-
sation seekers were higher when compared with those who 
do not share these personal characteristics [28]. Extroverted 
people are sensitive to both positive and negative emotional 
stimuli [29, 30].
The results also showed that regardless of personal charac-
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teristics, the blood pressure of patients with CAD are high-
er than in healthy individuals. In explaining these results, it 
can be said that stress through physiological changes can lead 
to heart disease. It seems that stress has direct effects on the 
coronary arteries and heart muscle. In response to stress or 
exposure to a dangerous or threatening situation, heart rate 
increases, blood pressure rises and many changes occur in 
other body systems, e.g. blood vessels narrow, muscles con-
tract and the blood flow to the brain and muscles increases. 
As a result of these changes, and the increased heart rate, 
cardiac oxygen demand rises and this can result in a heart at-
tack or angina pectoris in people who have heart diseases. 
In addition, stress increases blood clot formation, which can 
cause partial or complete obstruction of a coronary artery 
and lead to heart attack. On the other hand, when the body’s 
sympathetic hormone levels (e.g. adrenaline) are increased in 
response to stress, along with increased blood flow, these can 
cause damage to the arteries endothelium causing stiffness 
of the artery wall and produce plaque buildup or progration. 
All of these factors point to why people with heart disease of-
ten experience chest pain in stressful situations and also why 
heart attacks usually occur under these circumstances [31].
This study showed that in patients with CAD, there was a 
relationship between high scores of sensation seeking and 
reduction of diastolic blood pressure, and in healthy subjects 
there was a relationship between high scores of sensation 
seeking and reduction of systolic blood pressure. Therefore, 
the role of induced mood states may be important in relation 
to physical health.
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